cV NEW RABBIT CESTODB, CITTOT.EMA MOSAICA. 


By Maituici; (\ Hall, 

Of ihv Hunan of Animal Industry, Dcparlmcnt of Ayririiliurc. 


The adult ta]>e worms of I’ahhits lone lieeii of cousidi'rahle impor- 
tance in the history of helminthology, not only from their anatomical 
])ecidiarities, but from their relation in structure and, pi'obably, life 
history to allied parasites in the horse, cow, and sheep, and from 
their part in the revision of the old cestode genera. 

The Old World genera of rabbit cestodes, Andnja^ Anoploctphala^ 
and Cittotivnia ai'e all Aiioplocephalime and hence unarmed. The 
American genera BerfieUa and Citfot(vnia are likewise Anoploceph- 
alina", while the genus Davainca belongs to the Dipylidiiiiie and is 
armed. 

Cittotamia is the only genus of rabbit cestodes represented both in 
the Old World and in America. To this genus the new species de- 
scribed in this paper is added. 

The author is indebted to Dr. Rufus jV. Lyman and Dr. Henry B. 
Ward of the University of Nebraska for the use of Lyman’s slides of 
C. pectin at and to Dr. B. II. Ransom, Chief of the Division of 
Zoology, U. S. Bureau of Animal Industry, for assistance in the 
preparation of this paper. The illustrations wei’e made by ^Ii-. 
W. S. D. Haines, artist of the Bureau of Animal Industry, and aiw^ 
from camera drawings unless otherwise stated. 

CITTOT^NIA MOSAICA, new species. 


Five specimens of Cittoto'nia momica, new species, were collected 
by the writer from the small intestines of a large '' mountain cotton- 
tail rabbit ” shot July 12, 190G, on the i-oad from Roseinont, Colorado, 
to the Seven Lakes in the Pikes J\‘ak region of the same State. 
From the locality and altitude, the latter over 11,000 feet (3.35G me- 
ters), the host was undoubtedly Lcpns jiineth { = Si/l vilagus pinetls)^ 
the form listed for this locality and for high altitudes by Warren 
(1906). In a personal communication, Mr. Warren writes me "" 1 
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have no hesitation in sa^hn^ that a cottontail taken at the locality 

yon mention would be Lepus pi)ieti8y 
In a later paper, AVarren (1908) lists this 
host as Sj/lrilag}(s pinetls. 

• 1 have found only two references to rab- 
bit cestodes fi*oni Coloi*ado. 

One is an ailicle by Curtice (1892), in 
which he writes: In Colorado, cottontail 

rabi)its {Lepi(8 syi Bachman) yield- 
ed in 188() an undescribed Taenia.'’ I have 
not been able to locate these specimens. 

In looking over the files of a sheep 
breeder's periodical I lind a note by a con- 
tributor signed I). K.'’ (1900), who 

writes from some unspecified locality in 
Colorado as follows: Nearly every rabbit 

here has tapeworms in it.'’ 

The specimens of C. mosalca were much 
folded in the intestine, l)iit were readily 
straightened out after fixation. The lengths 
of the cestodes were as follows: 5.3 cm., 
7.5 cm., 7.5 cm., 8.7 cm., and 10 cm. The 
proglottids are much broader than long, 
(lu‘ maximum breadth being 8 to 10 nun., 
the maximum length of end pi'oglottids 1 
mm., and the maximum thickness 2 mm. 
A^iewed from the dorsal or ventral surface 
toward the head and especially in the pos- 
terior part of the sti*obila, the .separate 
proglottids .show several irregularities, 
constrictions, and depressions across their 
breadth, giving the broad surfaces some- 
Avhat the appearance of a mosaic, whence 

Fkl 1. — View of entire ani- ,, i \ 

MAL, snowixu MOSAIC spccific iiaiiie. (I Ig. I.) 

MARKING. The unarmed head is dome-shaped and 

is actually and relatively small. (Fig. 2.) It mea.sures 270 to 350 
in breadth at the base and 110 to 240 /a fi*om 
the base to the tip, according to the .state of 
contraction. The four small suckers are set 
far anterior and measure at the apertui’c 20 
to 44 IX., There is no neck, segmentation be- 
ginning directly behind the head. The stro- 
bila broadens rapidly and becomes huu‘e- 
olate in outline. 

A study of the internal anatomy readily 
distinctness of this form. 




l/lO Tinn, 

Fig. 2.—VIEW OF head. 
Suckers. 


establi.shes the specific 
nd I have adapted the following key from 
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Stiles (1S9()) to show its relation to the other rabbit eestodes of the 
Peetinata group: 


1. Anoploceplialina' liaviiij: ova with pyriform body, froiiital canals passing; 

dorsal of loiijjjitndinal canals and main nerve trunk, uterus a transverse 
tube, single or double, genital jxu-es double, vagina ventral of cirrus i)oucli 
on both sides Cittotiniin. 1! 

2. Cirrus pouch muscular, generally pyriform, distinct, and swollen proximnlly 

by vesicula seniiiialis :Marmotie (^.roiip. 

Cirrus i)ouch resembling nozzle of hose, of nearly equal diameter throughout ; 

not swollen bj’ any prominent vesicula seminalis Peetinata Group. .'5 

8. Testes in a band extending across the proglottid and lateral of ovaries 4 

Testes in groiqis or in a band not extending lateral of ovaries b 

4. Cirrus pouch about 1 mm. long, extending some distance median of longi- 

tudinal canals Vittotwnia pecihniia. 

Cirrus pouch 475-()40 ^ long, entirely lateral of longitudinal canals. 

Citi()t(rnia 

5. Testes in two groui)S, one for each ovary, extending lateral of ovaries but 

absent from median field ClttotwnUi per pic, ru. 

Testes in a band not extending lateral of ovaries Cittotwnhi rariabUi.s. 

0. hursavla v. Linstow (1900) may be placed with the Marmotic 
group on the pyriform shape of the cirrus pouch as figured, though no 
vesicula seminalis is described or figured as occurring within the cirrus 
pouch. Other features would relate it to the Peetinata group, but 
for various reasons I have not discus.sed it further in this paper. 

The anlagen of the female glands and the testes of C. mosalca 
appear almost sinndtaneonsl}^ in about the twenty-seventh proglottid, 
2 mm. from the anterior end, the genital canals first showing in the 
fifth or sixth segment after this. In this regard C . mosaica differs 
from the other members of this group in which the anlagen appear 
as follows: In C\ peetinata the female glands and ducts are first indi- 
cated “ immediately back of the head,” according to Stiles (1S9G), the 
testes first appearing G to T mm. from the anterior end, Stiles (189G), 
L^unan (1902) ; in C . perplexa the anlagen of female glands and ducts 
occur O.GI mm. from the anterior end, Stiles (189G) ; in C. imriahlUH 
roundish anlagen of the female glands, later l^ecoming pistol-shaped, 
appear 5 to 10 mm. from the anterior end, Stiles (189G). Seeming 
differences in actual and relative occurrence of anlagen ma}^ be due 
to differences in technique. In C. mosaica the anlagen of the ovaries 
and testes first occur practically simultaneously in section, though the 
anlagen of the ovaries are visible long before those of the testes in toto 
mounts of the entire animal. Part of the statements of Stiles and of 
L}qnan may have been, and in fact appear to have been, based on 
studies of toto mounts. 

The testes are in the posterior part of the proglottid, and from a 
dorsal or ventral view show mostly a single row, with only occasional 
doubling, extending past the ovaries almost to the lateral canals. 
In a cross section of the worm the testes are seen to be arranged in 
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two oi* throo irro^’iilnr, viTticjil rows, so that the niiinber of testes 
which fi-oiii a dorsal view aj)pears to he l)etweeii and tO, is found in 
cross section to he ahont (U) to 80 to each pro^-lottid. T. ped'nwia has 
100 to 12o, (\ rarlahUh OO to 100. The testes are ai)i)roxiinately 
i^lohnlar to oval in slia])e, rangino’ in diameter from (>0 to 00 /x. Each 
testis consists of a nnm))er of loV)nl(‘s wldcli iwsemhle in section a 
chisler of i^'i-apes, the wlmle inclosed in a capside which defines the 
testis sharj)ly from the nei£iiil)oriiii>* j)arenchyma. 

On ea(*h side of the pix)i*io(lid the vas deferens is formed by the 
union of two tnbnles, one of which originates near the middle of the 
proo-lottid and the othei* near the margin. These unite just behind 
the median lobe of the o\'ary to form tlie vas deferens. Each testis 
connects with the tnbule by a short duct. (Ei<^. o.) 

The vas deferens forms a series of vertical l()oj)s, extending* just 
median of the lon<>itndinal excretoiw canals for a s})ace of 40o to 
ooO /i, then runs straight aci-oss these canals to the be^innino’ of the 



i:x(Miirr(njv r.\xAL; u, Uteiu s : v, V.\cina; rO, Vas deferens; r.s, Vesicfla seminalis; 
llff, Vl>EK (iEAND. 

cil-rus j)ouch. (Eigs. 4 and 4.) This latter measures ITo to hlO in 
lengtli, averaging f)M) and is wholly lateral of the longitudinal 
canals. In C. pedhiafd the cirrus pouch is to 1,075 long and ex- 
tends median of the excretory canals. In C, perphwa it is only 288 
to )>2() fi long, and in C, rarhihUis 400 /x. At its proximal end the cir- 
rus pouch is (>2 /X in diameter, thinning toward the distal end to 38 /x 
and then slightly inci easing in size again. Inside the ciriais at its 
j)roximal end is a vesicnla seminalis the length of Avhich varies gi-eatly, 
depending ])ossibly on variations in the })i'essnre of the cirrus pouch 
muscles. The extremes noted for its length are 121) and 337 

The outer layer of longitudinal muscles of the cirrus pouch is about 
3 /X thi(4v, the innei* circular layer al)ont 5 /x thick, the cirrus about 
() The cirrus pouch ])i*oceeds anterior and dorsal of the vagina 
nearly to the genital pit where they both open in the same frontal 
l)lane, often bending shar])ly foi’waixl near the end. The genital 
aperture is located in the anterior half of the proglottid margin, in 
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which respect this form diil’ers from the dia^'iiosis or tionres of the 
other s])ecies of the utouj), in which it is given or hgiired as median 
or in C\ pertimifa as posterior also. However, in Stiles’s specimens 
of C, perplexa^ which I examined, I find the location to be anterior 
as well as median, and indeed it is so ligured, though the diagnosis 
(Stiles, 18DG) only gives the median location. In C. moHaiea the cir- 
rus pouch inns straight practically to the tip, or else curves slightly 
foi'Avard, whereas in the available European specimens of 0. peetl- 
nata, including Eiehnrs cotyiH' and those in the collection of Stiles, 
the cirrus pouch very commonly presents a Avi'de arch, bowing back 
to the posterior part of the segment margin. This is not so noticeable 
ill the American specimens of this sjiecies from Lyman’s collection. 

The ahlagen of the ovaries (piite generally appear bilobed in 
frontal section and mature ovaries very often ai)pear so in section, 
though there are branches running anteriorl}^ also. The central 



Fig. 4. — Cross section near margin of segment, c, Ciurfs ; cp, Cirrus pouch; dn, 
Dorsal nerve; cc. Fxternal excretory canal; ic. Internal excretory canal; Im, 
Longitudinal .muscles; mn. Main nerve; u_. Ovary; Receptaculum seminis; 

Shell gland; 1, Testes; tim, Tangential longitudinal muscles; Transverse 
MUSCLES ; u. Uterus ; v. Vagina ; vd, Vas deferens ; vn. Ventral nerve ; vs, Vesicula 
seminalis; p(f. Yolk gland. 

portion of the ovary is not located anterior of the lobes of the ovary 
as Lyman has described and figured for C. pectinata^ but is located 
ventrally, its relation to the lobes being shoAvn in cross-section and 
not in frontal section. Instead of Indian-club shaped lobes Avith 
a maximum diametei* of 10 /a at their tips, as Lyman (1002) describes 
for his .specimens of C, pecfhiatcu C, iiumuca has a more irregular 
set of lobes Avith diameters i-anging from 40 to 75 

The vitellarium is a densely staining, kidney-shaped gland pos- 
terior and dorsal of the median part of the ovary and between the 
posterior parts of the OATirian lobes. The shell gland is a globular 
structure lying betAveen the vitellarium and the median region of the 
OA^ary, and is composed of elongate cells. ^Measuring across the 
proglottid, the lateral dimensions of the various female glands are 
as folloAvs: Width of OA^ary, 590 to 045 /x; of yolk-gland, 200 to 
230 /x; of shell gland, 74 to 92 
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The total length of the vagina and receptaculnni seminis varies 
with the age of the segments, increasing from 880 to 1,290 /x. At 
the genital depression the vagina and cirrus reach the exterior by a 
short tube, ddie vagina extends inward as a thick-walled, relatively 
narrow tube surrounded by deeply staining cells until it crosses the 
longitudinal canals when it dilates to form a thin-walled, cylindrical 
receptacnlum seminis extending to near the median part of the ovary. 
Here it narrows and bifurcates, one branch ^iroceeding to the ovaiy 
as the oviduct and one passing through the shell gland to the yolk 
gland. F rom this lattei‘ branch the ootype originates near the middle 
of the shell gland and j)i*oceeds to the uterus, which at first lies dorsal 
of the median part of the ovary in this neighl)orhood. (Fig. 0.) 

Eggs appear hi utero in about the seventy-second proglottid, 5.8 
mm. ])ack of the first appearance of the genital anlagen and there- 
fore T.8 mm. from the anterior end of the Avorm. This is much 
earlier than their appearance in (\ pccthiatcE in Avhich KStiles (1896) 



Fl(.;. T). Dl.VCRAMilATIC VIKW, Sliovixr, RELATION <)F FEMALE <iLANDS AND DUCTS IN CROSS 

section; o. Ovary; od, oviduct; ot, Ootyi'e ; ns, Ueceptaculum seminis; sy. Shell 
CLAND ; n, ICTERUS ; yd, Yolk duct ; yy. Yolk oland. 


states that tlie fu*st trace of the uterus occurs 14 mm. fi'om the anterior 
end. Here, again, Stiles may have based his statement on a study 
of a toto ])re]>aration. Such a preparation of C. momica shows the 
uterus Avith eggs about 14 mm. from the anterior end. (Fig. 6.) 

The single transverse uterus is located anterioi* of the yolk and 
shell glands and the testes. It does not extend past the longitudinal 
excretory canals. Lyman (1902) states that the uterus in C, pec- 
fuiata extends past these canals, but I Avas unable to confirm this 
from his specimens and it is not so figured for the European form 
by Stiles (18f)(>). As in other species of this genus, the uterus of C. 
mosaica deA^elops ponch-like Avidenings along its entire extent, the 
pouches ultimately becoming so Avide that the parts betAA^een them 
apjAcar as mere digitations extending into the lumen of the uterus. 
These pouches are relatiAxdy Avider and shalloAver than in C. pectinata^ 
giving the uterus a more regular, more nearly cylindrical lumen. 
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The Viu*v in sha]ie from spherical to the many-sided forms 

figured by Blancliard (IShl, fig. 29) for Moiuezia pcctinata [ — Cit- 
totivnia pcctinata). The outer shell membrane is about 2 /x thick, d'he 
dimensions of the eggs are naturally very variabhs ranging from (m 
to 105 fi. The diameter of the pyriform bulb is about 20 /x. the length 
to the point at Avhich the hoi'iis come oil* is 28 to d t /x. The hoi‘ns ai‘e 
filamentous aiid about 4d /x long, with a width of i\ /x at tin* base. 

In toto preparations the ovaries ai’c 
seen to disapjiear veiy suddenly with the 
growth of the gravid ntei-us (fig. 6), but 
the testes and a remnant ot the yolk and 
shell gland continue for a long time, and 
the cirrus pouch and vagina jiersist to the 
end of the strobila. 

The two lateral exci'etory canals lie at 
])ractically the same level in the proglot- 
tid, as Stiles (1890) figui’es them for C. 
marmot a' (figs, d and -I). In varia- 
hilis the dorsal canal lies dorso-median of 
the ventral. Lyman (1902) gives the 
same position for the canals in his Ameri- 
can C. pcctinata, while in the European 
form Stiles (1890) states that a dorsal 
canal was not observed, and Eiehm 
(1881) only found it for a short distance 
back from the head. In (\ mosaica the 
external of the two canals is the larger. 

The transver.se canals occujiy the poste- 
rior part of the proglottid and connect 
the four canals with each other. Other 
smaller canals connect the main longitu- 
dinal canals of each side, while others 
connect the transver.se canals so that the 
excretory system forms a network as in 
C. pcctinata.) underlying the dor.sally sit- 
uated reproductive system. In the pos- 
terior part of the strobila the transverse 
netAvork disappears, as does the inner 

longitudinal A^essel, leaving only the outer which follows clo.sely the 
lateral contour of the uteri in a sei ies of arcs. An excretory reservoir 
with lateral openings, as Lyman (1902) describes and figures for 
the terminal proglottid of C . pcctinata aauis not found in (\ moi^aica.) 
the tAvo large external canals apparently opening in the posterior 
proglottid direct. Po.ssibly the original terminal proglottid was not 
present in the specimens studied. 
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The main nerve cord lies in the same frontal plane as the excivtory 
canals, as is also the case in C. marmota\ From a plexus in the pos- 
terior part of each proglottid a conspicnons branch passes toward the 
margin of the segment, a smallei* branch j)assing inward. Above and 
below the main coi*d are a dorsal and ventral cord, respectively, the 
former being also dorsal of tlie genital canals. Tn the posterior part 
of each proglottid, commissures connect tlie three nerve coi*ds on each 
side, as stated for C, pc(‘fiiuifa by L}nnan (1002). 

The longitudinal muscles run in two general series made np of 
separate bundles. These mnscle sheets lie external of the repi*odnc- 
tive, excretory, and nervous systems. The inner bnndle extends just 
past the ]n*oxinial end of the cirrus ponch, tlie outer continuing nearly 
to the margin of the segment. The same ajijiears to be true of 
Lyman's specimens of C. pecf}nat(E though he states that the two 
mnscle sheets finally meet near the lateral margins. Inside of the 
inner longitudinal plate, tlie transverse muscles form a sheet of vary- 
ing thickness. Here again T am unable to confirm Lyman's state- 
ment that there are two such sheets in C\ perthuifa, his specimens 
l^resenting the same apjiearance in this respect as those of C, moMtira^ 
AMiere the inner sheet of longitudinal muscles I'eciirves the transverse 
sheet passes on throngli them to the outer layer. External to the 
outer longitudinal sheet is a set of fine mnscle fibers, running in a 
general antero-jiosterior direction but tangential to the longitudinal 
fibers (fig. 4). Xarrow sagittal fibers traverse the proglottid dorso- 
venti‘ally. 

Types of this species have been deposited in the U. S, Xational 
]\Inseum, nelniinthological Collection, Xo. 7147 (type) and 7148 
(paratype). 

A hasty compai’ison of specimens of the Enro]iean and American 
C. pvctinata shows ceidain ditferem‘es that should be determined as 
accidental or shoAvn to be of specific or snbspecilic imjiortance, and 
the Avi-iter hopes to publish a note on this in tlie near future as soon as 
additional material can be olitained. 
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